Background Women across the world are mistreated during childbirth. We aimed to develop and implement evidenceinformed, validated tools to measure mistreatment during childbirth, and report results from a cross-sectional study in four low-income and middle-income countries.
Introduction
High rates of avoidable maternal and newborn mortality and morbidity in low-income and middle-income countries could be mitigated by improving quality of care. 1 A Lancet Global Health Commission 1 highlighted the need for high-quality health systems that improve health, and are valued, trusted, and responsive to dynamic population needs. Kruk and colleagues 1 have called for health systems to "measure and report what matters most to people", including user experiences, health outcomes, competent care, and confidence in the system. Maternal health indicators have historically focused on process and coverage outcomes related to life-saving interventions (eg, proportion of births with skilled attendance) and health outcomes (eg, maternal mortality). These indicators do not fully reflect or correlate well with quality, nor account for women's perceptions or experiences of care, particularly respect, communication, and emotional support. 2, 3 Poor experiences of maternity care can negatively affect both the woman herself and future healthseeking behaviours, 4,5 but are typically not routinely assessed. For example, in a Cochrane review of continuous support for women during childbirth, only 11 (41%) of 27 trials reported women's experiences, a primary review outcome. 6, 7 Evidence suggests that women across the world experience mistreatment during childbirth, including physical abuse, verbal abuse, discrimination, non-consented procedures, and non-supportive care. 5 Bowser and Hill's landscape analysis 8 brought this issue to global attention and our mixed-methods systematic review developed a typology of what constitutes mistreatment. 9 The WHO intrapartum care guideline recommends respect ful maternity care for all women, which is care that maintains "dignity, privacy, and confidentiality, ensures freedom from harm and mistreatment, and enables informed choice and continuous support during labour and childbirth". 10 Manifestations and structural drivers of mistreatment are now well documented, 5, [11] [12] [13] but debate remains about measurement approaches, including the type (observation, woman-reported) and timing (exit interviews, community-based interviews) of measurement. [14] [15] [16] [17] For example, across 15 studies in seven lowincome and middle-income countries, [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] location, timing, and populations varied substantially: facility-based exit interviews, 18, 19, 21, 24, 26, 28 facility-based interviews during postnatal immunisation, 23, 27 and community-based interviews 20, 22, 25, 26, [29] [30] [31] [32] with women from 3 h to 5 years post partum. The use of different populations, sampling, tools, and data collection methods might influence the risk of bias (selection, social desirability, information, recall) and render cross-study and cross-context comparisons
Research in context
Evidence before this study The formative phase of our study began in 2014, and before designing our study we did a mixed methods systematic review to synthesise qualitative and quantitative evidence on the mistreatment of women during childbirth in health facilities. We searched all major databases (PubMed, CINAHL, Embase) for relevant studies from inception to Feb 11, 2015, with no date or language restrictions (full methodology including search terms are detailed in a separate publication). Before 2014, only qualitative evidence was available. We identified three measurement studies exploring disrespect and abuse during childbirth as the primary objective. Estimates ranged from 12·2% to 98·0%, and the domains of disrespect and abuse, operational definitions, and measurement approaches (facility exit survey, community-based survey, and labour observations) varied substantially. Since 2015, to our knowledge, seven studies have used labour observations and 15 studies have used women-reported experiences to measure mistreatment during childbirth, but these studies used different periods of interest, measurement tools, and outcomes, thus complicating comparisons. In our 2015 systematic review, we also synthesised evidence from 65 qualitative and quantitative studies done in 34 countries, and developed a typology of what constitutes mistreatment during childbirth. We identified physical and verbal abuse, stigma and discrimination, failure to meet professional standards of care (non-consented procedures and examinations, lack of confidentiality, neglect), poor rapport between women and providers (ineffective communication, lack of supportive care, loss of autonomy), and health system conditions and constraints (resources, policies, and organisational culture) as the primary manifestations experienced or observed during childbirth in health facilities.
Added value of this study
This is a multicountry, multisite study of the mistreatment of women during childbirth using two standardised, evidence-informed measurement tools and approaches: continuous observations of women throughout labour, childbirth, and early post-partum periods, and community-based surveys with women at up to 8 weeks post partum. In addition to high frequencies of physical abuse, verbal abuse, and discrimination, we found high frequencies of intervention and non-consented procedures and examinations. For example, 59·0% of observed women and 49·7% of surveyed women did not consent to vaginal examinations, and 75·1% of observed women and 56·1% of surveyed women did not consent to episiotomy. This analysis provides researchers across the world with new tools to measure this important construct. Setting this study in Ghana, Guinea, Myanmar, and Nigeria enabled us to present a cross-sectional view of women's experiences of mistreatment during childbirth in four low-income and middle-income countries across two continents, allowing for comparability of results across multiple domains of mistreatment, ranging from the interpersonal level to the facility level.
Implications of all the available evidence
Our study shows that many women experience mistreatment during childbirth, particularly physical and verbal abuse, non-consented care, and detainment. Women were at highest risk of mistreatment during the 30 min before birth until 15 min after birth (observation data). Younger, less educated women were most at risk for mistreatment (survey data), suggesting inequalities in how women are treated during childbirth. Addressing these inequalities and promoting respectful maternity care for all women is essential to improve health equity and quality. Other research in this area has found that mistreatment during childbirth can amount to a violation of human rights, and could be a powerful disincentive from seeking facility-based maternity care. Our study identifies clear gaps in quality and respectful maternity care. Some of these gaps could be addressed through targeted quality improvement initiatives, and others might require addressing structural drivers that perpetuate gender and social inequalities in health care and society more broadly.
challenging. 14, 15 Accurate measurement is essential to improve accountability, design interventions, and measure impact over time.
In 2013, a technical consultation recommended that WHO initiate research to develop and validate tools to measure the mistreatment of women during childbirth. 17 The aim of the present study was to use a systematic, evidence-informed approach to develop tools to provide comparable data on the burden of mistreatment across contexts. The formative phase consisted of systematic reviews 9, 33 and primary qualitative research [34] [35] [36] [37] [38] [39] in Nigeria, Ghana, Guinea, and Myanmar. Formative research and a review of existing tools informed the measurement phase, which used continuous observations of women during labour and childbirth, and community-based surveys with post-partum women to measure the prevalence of mistreatment in Nigeria, Ghana, Guinea, and Myanmar. We report the prevalence of mistreatment during childbirth based on continuous labour observations and a community-based survey with women.
Methods

Study design and participants
Twelve health facilities (maternity hospitals and maternity units within general hospitals [eg, district or regional hospitals]; three per country, all in urban areas) were purposively selected (appendix p 2). Health facilities were included in the study if they were not included in the formative phase, were a secondary-level facility or higher, had at least 200 births per month, had a well defined community catchment area, and allowed non-clinicians to perform observations. Data collection took place in Nigeria from Sept 19, 2016 , to Feb 26, 2017 Women were eligible for the labour observation if they were admitted for childbirth in early established or active labour (<6 cm cervical dilation), were aged at least 15 years, were willing and able to participate, and provided informed consent. Women were not eligible if they were admitted for reasons other than childbirth, immediately transferred or taken directly to theatre, a first-degree relation to a facility employee (mother, sister, cousin), or distressed or otherwise unable to reasonably consent. Pregnant women who were not admitted were eligible to participate if they returned and were admitted for childbirth.
Women were eligible for the survey if they were admitted for childbirth, were aged at least 15 years, were willing and able to participate, resided in the catchment area, and provided consent. Women were not eligible if they were admitted for reasons other than childbirth, were a first-degree relation to a facility employee, were distressed or otherwise unable to reasonably provide consent, resided outside the catchment area, or were unable to provide sufficient contact information.
All women provided written consent. Institutional permission for recruitment and observation was obtained from each site; consent was not sought from providers. This study was approved by the WHO Ethical 
Procedures
Each study site had two or three data collectors per shift to manage recruitment and data collection. All data collectors were experienced women (aged ≥18 years) trained in research methods, and not providers or clinical trainees or students. 14 All women admitted to the facility during the study period were assessed for eligibility. Data collectors approached women face to face and invited them to participate. Women meeting the eligibility criteria were provided with information about the study and those who agreed to participate consented and were enrolled. Women eligible to participate in both the labour observation and survey were asked to participate in both, and data were linked by the medical record number (results of linked data will be reported elsewhere).
For the labour observations, every eligible woman could not be observed because of practical limitations around the number of data collectors required. To minimise selection bias, when a data collector completed an observation, she returned to the admis sions area to enrol the next eligible woman. Each participant was assigned a number, used in all other data collection forms. Further communication between the data collector and the participant was dis couraged. The timeframe of interest was from admission until 2 h post partum, facility discharge, or maternal death (whichever happened first). The data collector observed the participant continuously throughout labour, childbirth, and up to 2 h post partum, meaning that there was one data collector per woman, observing only one woman at a time throughout the period of interest. Data collection took place 24 h per day, 7 days per week to ensure no coverage gaps and minimise truncation bias (terminating the observation early See Online for appendix because the woman had not given birth). A structured observation guide was used to record interactions between the woman and provider and her birth environment. Recruitment con tinued until the facility sample size was reached. There was no contact with participants after the observation, unless they were also enrolled in the survey.
For the survey, women received a telephone call at 2-3 weeks post partum to schedule the survey at a time and place of their convenience. Contact was attempted up to three times over 2 weeks. Women who could not be contacted were recorded as lost to follow-up. Data collectors travelled to the interview location, reaffirmed consent, and administered the survey in a private place
Labour observation
Community survey with no other people present. Recruitment continued until the facility sample size was reached; there was no contact after survey administration.
Mode of birth for current (labour observation) or most recent (survey) pregnancy
Measurements
An iterative mixed-methods approach was used for tool development, described in detail elsewhere. 14 The typology of mistreatment provided the structure, domains, and items. 5 Both tools are available in open access. 14 Data were collected using digital, tablet-based tools (BLU Studio XL2, Android, BLU Products, Miami, FL, USA). The labour observation tool has three forms completed and submitted at different times: (1) admission form;
(2) incident report form; and (3) childbirth, interventions, and discharge form. 14 The admission form was completed once (immediately after enrolment) for all women, and included screening questions and sociodemographics. The incident report form was completed for the following events: physical or verbal abuse, stigma or discrimination, or vaginal examination, and could be submitted multiple times (repeating form for multiple events). For physical or verbal abuse and stigma or discrimination, the incident report included the timing and type of provider involved. For vaginal examinations, information was collected about consent, privacy, and confidentiality. The childbirth, interventions, and dis charge form was completed once at the end of the observation for all women, and included pain relief, mobilisation, fluids, companionship, fees, neglect, priv acy, health outcomes, and interventions.
The survey tool had two forms completed and submitted at different times. The screening form assessed eligibility. 14 The survey form was completed during survey administration, 14 and included sociodemographics, birth experiences (including mistreatment, vaginal examinations, companionship, and pain relief), health outcomes, interventions, post-partum depression, and satisfaction with care.
Statistical analysis
Few data exist estimating the prevalence of mistreatment of women during childbirth, complicating sample size calculation. For the labour observation, we prespecified sample size for the development sample (Nigeria) of 130 women per facility and 390 women in total. 14 For the survey, we used the same calculation and assumed 30% loss to follow-up between recruitment and survey administration; the target sample size for Nigeria was 169 women per facility and 507 women in total. The prevalence of any type of physical abuse, verbal abuse, or stigma or discrimination in Nigeria was used as a proxy for a prevalence estimate for the other countries. For the validation sample, the required sample size was 209 women per facility, and 627 women per country, based on ±5% precision, 80% sensitivity, 5% type 1 error (two-tailed), and 30% prevalence.
Data were submitted using a 3G cellular connection. Consistency checks of screening logs, recruitment, and data were done weekly by WHO and country research teams; inconsistencies were resolved during data collection. Data analysis was done with SAS version 9.4.
For observation and survey data, sociodemographics, health outcomes, and interventions (categorical variables) were aggregated and presented as proportion of the total study population and by country (see appendix p 3 for description of variables).
In the labour observation, specific acts of physical or verbal abuse, and stigma or discrimination were collected as recurring events. Observed events were aggregated and presented as proportion of participants with at least one occurrence for the total study population, stratified by country. We assessed temporal patterns of physical or verbal abuse among women with complete obser vations for at least 1 h before and after child birth using two methods: (1) aggregating the total number of incidents in 15-min intervals and deriving a density measure of number of mistreatment events per 1000 women for each 15-min interval, and (2) linear regression to determine odds of an incident in the 15-min interval, relative to 1 h before childbirth, adjusting for country and correlation due to repeated measures.
For the community survey, specific acts of physical or verbal abuse, and stigma or discrimination were aggregated into dichotomous variables (yes or no), then aggregated into a single indicator (yes or no) for each domain. Multivariable logistic regression models were fitted to evaluate factors associated with mistreatment (age, education, marital status, number of previous births, use of curtains) across each domain, adjusting for country. Possible effect modification by woman's education was assessed for verbal abuse, and by single marital status for non-consented vaginal examination. Generalised linear models were fitted to estimate the odds of privacy during vaginal examinations and autonomy, adjusting for a facility clustering effect given potentially different policies across facilities. Outcomes of interest were selected items from each domain: physical abuse; verbal abuse; any physical or verbal abuse, or stigma or discrimination; non-consented vaginal examination; non-private vaginal examination; neglect; long wait times or delays; and autonomy or mobilisation (ie, upright and able to move freely around the room or ward).
Role of the funding source
All the funders of the study were involved in developing the research question and investigator meetings, but had no other roles in study design, data collection, data analysis, data interpretation, or writing of the report. The cor responding author had full access to all the data in the study and had final responsibility for the decision to submit for publication.
Results
Results are presented starting with labour observation followed by the survey data, and structured based on the typology of the mistreatment of women during childbirth. 9 Table 1 shows the socio demographic and obstetric characteristics by country (see appendix pp 4-5 for additional data Physical and verbal abuse peaked 30 min before birth until 15 min after birth and were most highly concentrated Age was predominantly the single factor associated with different types of mistreatment (table 6) . Younger women (15-19 years) were more likely to experience any physical abuse, verbal abuse, or stigma or discrimination (OR 1·9, 95% CI 1·4-2·6), when adjusting for country, education, marital status, and parity. Younger women with no education (OR 3·6, 95% CI 1·6-8·0) and younger women with some education (OR 1·6, 1·1-2·3) were more likely to experience verbal abuse, compared with older women (≥30 years), adjusting for marital status and parity. Younger, unmarried women were more likely to have non-consented vaginal examinations (OR 4·6, 95% CI 1·7-12·3), adjusting for country. Women who reported no use of privacy measures, such as curtains, were more likely to report lack of privacy (OR 3·4, 95% CI 2·3-5·0), compared with women who had privacy measures used, adjusting for age, education, marital status, and parity. Women giving birth for the first time were less likely to report long wait times or delays (OR 0·8, 95% CI 0·6-0·9), compared with women with previous births. Unadjusted and adjusted predictors were not significant for neglect and autonomy outcomes.
Discussion
We report observed experiences of mistreatment from 2016 labour observations, and woman-reported experiences of mistreatment from a community-based survey of 2672 post-partum women. We found that during labour observations, 41·6% of women had experiences of physical abuse, verbal abuse, or stigma or discrimination, most commonly occurring from 30 min before birth until 15 min after birth. The increased risk during this period might be because providers are more likely to be present around the time of birth, or because of stressors influencing provider behaviour (such as availability of resources, and clinical skills to manage childbirth and complications). According to qualitative research, midwives and doctors described women as "uncooperative" during this period and some justified using physical and verbal abuse as "punishment" for non-cooperation and to ensure "good outcomes" for the baby. 34, 35 Although concerns about the baby's wellbeing might provide a partial explanation during this time period in particular, such abusive behaviours will likely only worsen women's anxiety, distress, and disempowerment. Similarly, in the community survey, more than a third of women reported physical abuse, verbal abuse, or stigma or discrimination during labour, with younger, less educated women at highest risk, suggesting inequalities in how women are treated during childbirth. This finding is supported by qualitative research in the study countries showing that adolescents experienced mistreatment because of judgments made by health-care providers about their age and engagement in sexual activity. 38 Furthermore, observation and survey data show that many women have vaginal examinations and procedures (caesarean section, episiotomy, induction) done without their consent. 4·5% of observed and 2·0% of surveyed women gave birth without the presence of a skilled attendant, and 5·0% of women reported detainment because they were unable to pay the hospital bill.
Other studies exploring mistreatment during child birth using observations have different periods of interest, clinical observers, measurement tools, and outcomes, thus complicating comparison (appendix pp [15] [16] . 18, 21, 30, [40] [41] [42] [43] In brief, studies in Ethiopia, Malawi, and Kenya reported lower frequencies of physical abuse (0·2% to 9·0%) and verbal abuse (1·9% to 18·1%), 40, 41, 43 and similar proportions of non-consented proce dures (17·1% to 77·0%) 41, 43 and non-consented vaginal examinations (20·5% to 81·0%). 41, 42 Four studies measured mistreatment using communitybased surveys within a similar time period (2-12 weeks post partum). 20, 24, 25, 30 Studies in India, Brazil, and Tanzania showed lower frequencies of physical abuse (<1·0% to 5·1%) and verbal abuse (2·6% to 10·0%). Afulani and colleagues 44 measured person-centred care in Ghana, India, and Kenya, and reported that providers did not explain the purpose of examinations or procedures for two-thirds of women, slightly higher than the proportion seen in our study.
Key strengths of our study are the use of an evidenceinformed typology of mistreatment, and measurement tools based on an iterative development process in cluding primary qualitative research. For the observations, we had 24 h per day, 7 days per week data collection, reducing the risk of selection and truncation bias. Non-clinical observers might reduce the risk of underreporting because of the normalisation of mistreatment [17] [18] . In the survey, we prospectively identified all eligible women, and had lower than expected loss to follow-up (548 [16·0%] of 3417 eligible women). Surveys were community-based to reduce the risk of bias inherent with exit interviews (courtesy or social desirability). We asked women about experiences of specific items of mistreatment 9 rather than an overall question about experience of mistreatment to reduce information bias, which is in agreement with standards of measuring violence against women. 45 Some experiences of mis treatment are more subjective (eg, discrimination); future analyses are planned on a linked subgroup who participated in both the observation and survey to explore subjectivity of experiences. The median time from birth to survey administration varied from 35 days (IQR 21-44) in Nigeria to 58 days (41-78) in Ghana, which might have affected recall. Finally, all study facilities were public and in urban areas, which might limit generalisability. Despite the risk of underestimation inherent in the use of observational and self-reported data collection methods, we found that mistreatment during childbirth was a serious issue, and use of two separate measurement methods is a key strength of this study. More work is needed to explore how woman-reported experiences of mistreatment during childbirth can be feasibly integrated into quality improvement initiatives, and further adaptation will be required to use these tools for facility-based assessments of women's experiences within widely used mechanisms. 46 Further analyses are in progress to develop consolidated measurement scales, which might be more practical for targeted monitoring and quality improvement. Within country implementation, the Quality of Care Network is standardising measurement of women's maternity care experiences, and nine low-income and middle-income countries are currently testing these tracer indicators. 1, 47 Understanding drivers and structural dimensions of mistreatment during childbirth, such as gender and social inequalities, and judgments about women's sexuality, is essential to ensure that any interventions adequately account for societal context. Sen and colleagues 12 hypothesised that structural dimensions influence mistreatment during childbirth via historical biases, power inequalities, normalisation of poor treatment, and communication barriers. Further research is needed to understand how institutional structures and processes can be reorganised to provide better woman-centred care. The depth of these challenges suggests that it is unlikely that interventions that do not address these factors, such as one-off training, will have a lasting effect on behaviour change. This situation is further complicated by the fact that many providers, particularly midwives, are women and experience mistreatment and gender discrimination themselves both within and outside of the health system. 48 Nevertheless, our study shows clear areas for targeted quality improvement that addresses country-specific or facility-specific challenges, or both, particularly around communication and consent. Provider training to support women to give birth in other positions might build the confidence of providers. Mobilising and upright positions in the first stage of labour might reduce duration of labour and caesarean birth, 49 and are recommended by WHO. 10 Addressing some areas of mistreatment (eg, privacy, companionship, and pain relief) might require structural changes-for example cheap but effective measures such as curtains-at a facility or system level. Further research is needed to explore the effect of labour companionship on mistreatment, but the presence of a companion, another recom mendation by WHO, 10 has a positive effect on outcomes including women's birth experiences. 6, 7, 50 Civil society and community groups should continue to advocate for respectful care for all women, and empower people to hold health systems accountable. Ultimately, to achieve respectful maternity care, the balance of power must shift from systems to people, and to women themselves.
In conclusion, more than 40% of observed women and 35% of surveyed women experienced mistreatment during childbirth. Younger, less educated women were at highest risk, highlighting the need for multilevel interventions. Addressing these inequalities and promoting respectful maternity care for all are key to improve health equity and quality. Our findings can be used to inform policies and programmes to ensure that all women have positive pregnancy and childbirth experiences, and are supported by empowered health-care providers within well functioning health systems. Action is urgently needed to enhance the provision of respectful maternity care worldwide.
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